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I .  In t roduc t ion  

This  g ran t  is  f o r  s tudy and experiment p e r t a i n i n g  t o  t h e  D- and 

E-regions o f  t h e  ionosphere,  as p a r t  of t h e  United S t a t e s  program f o r  

t h e  I n t e r n a t i o n a l  Years o f  t h e  Quiet Sun. 

11. Work Accomplished t o  Date 

During t h e  pe r iod  covered by t h i s  r e p o r t ,  l abo ra to ry  f a c i l i t i e s  

were acquired and personnel  h i r e d  f o r  t h e  des ign ,  cons t ruc t ion  and 

opera t ion  o f  v e r t i c a l  incidence sounding equipment f o r  ionospheric  

s t u d i e s .  A s tudy  of  ionospheric  sounding techniques was made as a 

guide t o  t h e  design of a system s u i t e d  t o  our  r e sea rch .  
\ 

A temporary f i e l d  s t a t i o n  was cons t ruc ted  i n  a r u r a l  a r e a  near  

Bondvil le ,  I l l i n o i s ,  f o r  t h e  t e s t i n g  of sounding equipment as it was de- 

s igned  and cons t ruc t ed .  A s i t e  was prepared f o r  an equipment van and 

f i e l d  power gene ra t ing  equipment. Antenna towers were e rec t ed  f o r  t h e  

t e s t i n g  of  t h e  proposed antenna system. 

Construct ion and f i e l d - t e s t i n g  of  an experimental  sounding system 

has been completed. An experimental  f ixed-frequency low-noise t r a n s i s -  

t o r i z e d  r e c e i v e r  was designed and cons t ruc ted  and has  been i n  opera t ion  

f o r  s e v e r a l  months a t  t h e  f i e l d  s t a t i o n .  A l l  improvements and modifica- 

t i o n s  necessary t o  meet t h e  requirements of t h e  system have been made and 

incorpora ted  i n t o  a f i n a l  vers ion  of t h e  r e c e i v e r .  

An experimental  pu l se  t r a n s m i t t e r  with a s s o c i a t e d  con t ro l  c i r c u i t r y  

was cons t ruc t ed  and f i e l d  t e s t e d .  An improved v e r s i o n  of t h i s  t r a n s m i t t e r  

has  been developed f o r  use a t  t h e  NASA Wallops I s l a n d  f i e l d  s t a t i o n .  
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A t r a n s m i t t i n g  antenna a r r a y ,  along with t h e  necessary impedance 

matching networks and f e e d l i n e s  has  been cons t ruc t ed  a t  t h e  Bondville 

f i e l d  s t a t i o n .  I t  has  been ad jus t ed  t o  r a d i a t e  t h e  d e s i r e d  c i r c u l a r l y -  

p o l a r i z e d  s i g n a l .  A small r ece iv ing  antenna has  a l s o  been designed and 

t e s t e d .  

The Bondville s t a t i o n  has  been operated over  a six-week pe r iod  f o r  

t h e  measurement o f  E-layer absorpt ion.  

is  p r e s e n t l y  being analyzed. 

Data obtained during t h i s  pe r iod  

Preparat ions are now being made f o r  i n s t a l l a t i o n  o f  t h e  ionospheric  

sounding system a t  Wallops I s l a n d ,  V i rg in i a .  Antenna suppor t ing  masts 

have been i n s t a l l e d  f o r  t h e  t r a n s m i t t i n g  a r r a y ,  a r ece iv ing  a r r a y  has 

been designed, and materials have been procured f o r  i t s  c o n s t r u c t i o n .  

The sounding receiver and t r a n s m i t t e r  with a s s o c i a t e d  equipment have been 

shipped t o  Wallops I s l a n d  and w i l l  be i n s t a l l e d  p r i o r  t o  rocket  launchings 

scheduled t o  take p l a c e  i n  Apr i l ,  1964. 

An i n v e s t i g a t i o n  of  t h e  c h a r a c t e r i s t i c s  o f  rocket-borne DC and 

impedance-measuring probes f o r  d i r e c t  measurement of  e l e c t r o n  d e n s i t i e s  

i n  t h e  upper atmosphere has been i n i t i a t e d .  

t h e o r e t i c a l  work has  been done and r e s u l t s  are now being compared t o  

a v a i l a b l e  experimental  d a t a .  Preparat ions are being made f o r  l abora to ry  

f ac i l i t i e s  t o  b e  used i n  experimental i n v e s t i g a t i o n  of t h e s e  and similar 

types  of  probes.  

A cons ide rab le  amount of 

A proposal t h a t  t h e  ionospheric sounding experiments be  included on 

t h e  NASA mobile launch program i n  t h e  f a l l  o f  1964 has been approved. 

design of s u i t a b l e  antennas f o r  shipboard use  i s  c u r r e n t l y  being i n v e s t i g a t e d .  
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